Morphogenesis of f1 filamentous bacteriophage. Increased expression of gene I inhibits bacterial growth.
We have cloned the gene I sequence of the filamentous bacteriophage f1 downstream from the lambda leftward promoter on a plasmid that also contains the temperature-sensitive lambda repressor, cI857. Temperature induction of gene I protein (pI) resulted in rapid cessation of growth. This inhibition appears to involve a rapid decrease in synthesis of host protein and RNA. The ability of pI to cause this inhibition is not dependent on thioredoxin, a host factor that is necessary for phage morphogenesis and has been shown by genetic data to interact with pI. The inhibition does not appear to be mediated by the amino half of the protein, as induction of an identical plasmid construction of an amber mutant positioned two-thirds along gene I, does not affect cell growth. Analysis of the transcription products from the cloned gene I confirmed previous suggestions that a transcription terminator exists in the amino-terminal portion of the gene. In addition, there is no detectable promoter activity in the 152 bases immediately upstream from the gene. These data and the inability to overproduce pI argue for down-regulation of pI production. Radioactive labeling of proteins in maxi-cells and normal Escherichia coli cells identifies pI as a protein of about 39,000 Mr that partitions with the cell envelope. Pulse-chase experiments suggest that pI is not processed to any appreciable extent.